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(57) ABSTRACT 
First, one end of a neck tube is adhesive bonded in an 
outwardly diverging frustoconical orifice of an inner 
vessel. The other end of the neck tube is then adhesive 
bonded in the outwardly converging frustoconical ori 
fice of the upper part of the outer vessel. Thereafter the 
lower part of the outer vessel is welded or bonded to 
said upper part. The resulting container is useful for 
storing very high or very low temperature liquids. 

8 Claims, 3 Drawing Figures 
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CONTAINER HAVING A HIGH DEGREE OF 
THERMAL ENSULATON 

FIELD OF THE INVENTION 5 

The present invention relates to containers having a 
high degree ot thermal insulation, of the type compris 
ing an inner vessel connected to an outer vessel by an 
adhesive bonded smooth-walled neck tube. 

DESCRIPTION OF THE PRIOR ART 

In the case of inexpensive lightweight cryogenic 
containers, metals such as aluminium have often been 
resorted to, and in order to obtain acceptable thermal 
performance it is essential to join the inner vessel to the 
outer vessel by a highly insulating neck tube which 
most often can only be made of plastic material. The 
difficulties of connecting plastic materials and alumin 
ium for ensuring a sturdy junction are known. This has 
led to crimping collars defining the orifices of the inner 20 
and outer vessels into grooves provided for this purpose 
in the two ends of the plastic neck tube, as disclosed, for 
example, in British Pat. No. 1.125.588. To form such 
grooves, the plastic neck tube must be machined, which 
considerably increases the cost of such an assembly. 25 
Moreover, although such assembly methods do provide 
an adhesive-bonded joint having good fluidtightness, on 
the other hand, at the upper part, i.e. at the orifice of the 
outer vessel, a ring for reinforcing the upper crimp must 
be provided in practice, which further increases the 30 
COSt. 

If it is desired to simplify the assembly steps by avoid 
ing the crimping between the collars defining the ori 
fices of the vessels and the neck tube, thereby permit 
ting the use of smooth-walled neck tubes without 35 
crimping grooves (see, e.g., French patent publication 
No. 2.345.658), there is a major drawback, for the fluid 
tightness at the connection of the neck tube with the 
inner vessel is weak, even if this weakness is compen 
sated by an annular reinforcement at the outer vessel. 40 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
container of the foregoing type which is not expensive 
and is reliable from the standpoint of mechanical 45 
strength and fluidtightness, and in particular which is 
highly resistant to impacts and vibrations suffered dur 
ing transportation, owing to an appropriate distribution 
of mechanical stresses. 

Accordingly, the invention provides a container of 50 
the foregoing type wherein each end of the neck tube is 
connected to the respective vessel by adhesive placed in 
an interstitial space provided between said end of the 
neck tube and a frustoconical collar of said vessel. 
Owing to this feature, the adhesive entirely fills up 55 

the two frustoconical annular spaces formed between 
the assembled parts, thereby ensuring good fluidtight 
ness. Further, by providing a small gap between each 
end of the neck tube and the collar to which it is joined, 
a high mechanical strength joint is formed and the vari- 60 
able radial thickness of the junction nevertheless per 
mits very slight though sufficient deformation between 
the neck tube and each collar, thereby avoiding break 
ing stresses at the adhesive bonds and damping impacts 
with adhesives whose modulus of elasticity is relatively 65 
low. 
According to the invention there is also provided a 

method for fabricating a container such as defined 

10 

2 
above and which comprises a one-piece inner vessel 
having an outwardly diverging frustoconical collar and 
a two-part outer vessel including an upper part having 
an outwardly converging frustoconical collar and a 
lower part. The method comprises three main steps. In 
a first step, the inner vessel is placed on its bottom, one 
end of the neck tube is introduced into the frustoconical 
collar of the inner vessel, thereby defining an interstitial 
space between one end of the neck tube and the frusto 
conical collar of the inner vessel, and said one end of the 
neck tube is bonded in the frustoconical collar of the 
inner vessel by adhesive filling the interstitial space. In 
a second step, the upper part of the outer vessel is 
placed upside down so as to bear by its frustoconical 
collar. The other, free end of the neck tube is intro 
duced into the frustoconical collar of the outer vessel, 
thereby defining an interstitial space therebetween, and 
said other end of the neck tube is bonded in the frusto 
conical collar of the upper part of the outer vessel by 
adhesive filling the interstitial space. In a third step, the 
lower part of the outer vessel is fixed to the upper part 
of the outer vessel, e.g. by bonding or welding. 
BRIEF OESCRIPTION OF THE DRAWINGS 

These and other features and advantages of the inven 
tion will be brought out in the description which fol 
lows with reference to the drawings. 
FIGS. 1-3 are diagrammatic vertical sectional views 

of the three main steps in the fabrication of a container 
having a high degree of insulation, according to the 
invention. 

DESCRIPTION OF THE PREFERRED MODE OF 
FABRICATION 

Referring to the accompanying drawings, a one-piece 
inner vessel 1 is prepared comprising a bottom wall 2, a 
cylindrical sidewall 3 and a top wall 4 including a first 
outwardly converging frustoconical portion 5 followed 
by a second outwardly diverging frustoconical portion 
6 defining a collar or orifice 7 and terminating by an 
outwardly flared flange 8. 
A neck tube is prepared comprising a lenght of 

smooth-walled tube of epoxy glass 10 which is coated at 
its lower part with a bead 11 of adhesive. In conformity 
with FIG. 2, the lower part 10' of the neck tube 10 is 
engaged in the orifice 7 of the inner vessel 1. The size of 
the parts is selected so that the adhesive bead com 
pletely fills the interstitial cavity between the orifice 7 
and the lower part 10' of the neck tube 10. The ultimate 
configuration may be ensured by a pressure fixture 15 
having a hub 16 slidable along the outside of the neck 
tube 10 and a bearing shoulder 17 adapted to distribute 
and compress the adhesive in the interstitial cavity, 
whereupon the adhesive is made to cure and to harden. 
Once this step is finished, a sheet metal stamping 21 

adapted to form the upper part of an outer vessel 22 is 
placed on a table 20 (FIG. 3). To this end, the stamping 
21 has a cylindrical portion 23 and a top portion 24 
including an outwardly converging frustoconical por 
tion 25 followed by a collar or orifice 26 which is also 
a frustoconical portion converging outwardly of the 
orifice, but at a smaller angle of convergence, and ter 
minates by outwardly flared flange 27. The stamping 21 
bears on the table 20 by the flange 27 of the orifice 26, 
i.e. with the upper end of the outer vessel facing down. 
The stamping 21 is held in the correct position by three 
props 30 of adjustable height. Once the position of the 
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stamping 21 has been determined, the inner vessel 1 
with the neck tube 10 coated with a bead 31 of adhesive 
at its free end is brought to its final position relative to 
the upper part 21 of the outer vessel, that is to say, the 
assembly of the inner vessel 1 and the neck tube 10 is 
turned upside down in order to engage the neck tube 10 
into the orifice 26 of stamping 21, the correct position 
being determined by a mandrel 40 integral with table 20. 

In this position, as in that described previously, the 
bead 31 of adhesive is then cured and hardened, for 
example by polymerization, which ensures the forma 
tion of an intermediate assembly held together by adhe 
sive bonding such as shown in solid lines in FIG. 3. 
Thereafter, a complementary part 50 of the outer vessel 
may be adhesive bonded or welded along the upper 
edge 35 of the sidewall 23, the complementary part 50 
comprising a cylindrical sidewall 51 and an endwall 52. 
Of course, beforehand, if necessary, around the inner 
vessel and around the neck tube may be placed multiple 
layers of insulating and reflecting materials (not illus 
trated) adapted to provide, if necessary with a vacuum 
subsequently established in the enclosed space between 
the inner and outer vessels, very high quality thermal 
insulation. 
Once the container has thus been completed, the 

mandrel 40 is withdrawn. 
Preferably, the divergent frustoconical angle a be 

tween the neck tube and the outwardly diverging frus 
toconical portion 6 of the orifice 7 of the inner vessel 1 
is between 3 and 15, and preferably between 3' and 
10 for normal axial bonding heights (angle a may be 
between 10 and 15 for relative short axial bonding 
heights). Likewise, the outwardly converging frusto 
conical angle (3 between the neck tube 10 and the out 
wardly converging frustoconical portion of the orifice 
26 of the outer vessel 22 is in an angular range such as 
that specified above for angle a. The axial height along 
the axis of the orifices, i.e. along the axis of the neck 
tube, of the outwardly diverging frustoconical portion 6 
and the outwardly converging frustoconical portion 26 
is between 10 and 30 mm, and the axial length at the 
level of the end flanges 8 and 27 of the orifices is be 
tween 2 and 6 mm. The minimal radial gap between the 
neck tube 10 and the orifice 6 or 26 is between 0 and 0.5 

. 

The invention is applicable to all containers adapted 
to be provided with a high degree of thermal insulation, 
whether for very low temperatures or very high tem 
peratures relative to ambient temperature. 
The adhesive bonding procedure described above 

may apply to aluminum or stainless steel vessels, 
whereas the neck tube connecting the vessels may be 
made of resin, in particular an epoxy resin, stainless steel 
or other materials having low thermal conductivity 
(plastic materials whether or not reinforced). 

Alternatively, the direction of convergence of the 
orifice 6 and/or the orifice 26 may be reversed. The 
mechanical and fluidtight properties of the two adhe 
sive bonded joints are preserved, but of course the 
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4. 
method of fabrication of the container must be adapted 
to each configuration, as will be understood by those 
skilled in the art. In particular, the outward conver 
gence of the orifice of the inner vessel will in practice be 
reserved for two-part inner vessels for obvious reasons 
of ease of adhesive bonding. 
What is claimed is: 
1. A container having a high degree of thermal insula 

tion, comprising a preformed inner vessel having a frus 
troconical collar with an angle of convergence in the 
range 3 to 15, a preformed, two-part outer vessel 
having a frustroconical collar with an angle of conver 
gence in the range 3 to 15', and a smooth-walled pre 
cut neck tube connecting said inner and outer vessels 
together, end portions of said tube being received in 
said frustroconical collars of the respective vessels with 
an interstitial space defining a minimum radial gap up to 
0.5 mm between each neck tube end portion and the 
respective frustroconical collar, and adhesive material 
received in the interstitial spaces for bonding the neck 
tube end portions in said frustroconical collars and de 
fining respective bonded joints, the collars of the inner 
and outer vessels being frustroconical for substantially 
the extent of said bonded joints and the lengths of the 
collars, and each frustoconical collar at the beginning of 
its angle of convergence extending directly from a wall 
of the vessel to which it is associated, each wall defining 
a major enclosing surface of each respective vessel, said 
adhesive material in said interstitial spaces forming a 
continuous bond up to 0.5 mm thickness over a signifi 
cant length of the neck tube end portion, wherein the 
axial length of the collars measured from the minimum 
radial gap between the tube neck ends and their respec 
tive frustoconical collars is between 10 and 30 min. 

2. A container as defined in claim 1, wherein said 
inner vessel is of one-piece construction, said frustocon 
ical collar of said inner vessel diverging outwardly 
therefrom. 

3. A container as defined in claim 1 or 2, wherein said 
frustoconical collar of said outer vessel converges out 
wardly thereform. 

4. A container as defined in claim 1, wherein said 
neck tube is made of a low thermal conductivity mate 
rial. 

5. A container as defined in claim 4, wherein said 
neck tube is made of epoxy glass resin and each said 
vessel is metal. 

6. A container as defined in claim 4, wherein said 
neck tube is made of stainless steel and each said vessel 
is metallic. 

7. A container as defined in claim 1, wherein each 
said vessel is made of a metal selected from the group 
consisting of aluminum and stainless steel and said neck 
tube is made of a synthetic resin. 

8. A container as defined in claim 1, wherein said 
neck tube is made of a stainless steel having low thermal 
conductivity, and wherein each said vessel is made of 
aluminum. 
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